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INTRODUCTION 


Ground water in the Thames River basin is a valuable and 
Critical resource. This important agricultural area depends to a 
large extent on wells for its farm, domestic, commercial, 
industrial and mmicipal water supplies. With a growing concem 
for the availability and security of water supplies in southem 
Ontario, it has become even more important to inventory and study 


this resource. 


The compilation and evaluation of ground-water data for the 
Thames River basin began in 1971 as part of a comprehensive water 
management study in the basin. During 1972 and 1973, nineteen test 
holes were drilled in order to study the detailed lithology of 
overburden aquifers in Middlesex and Oxford counties. This program 
included electric logging, split-spoon sampling and grain-size 
analyses. In addition, in 1973 chemical analyses were conducted on 
samples from 135 wells in the basin. 


This report presents maps showing the distribution, quality 
and availability of ground water in the basin, as well as surficial 
and bedrock geology and the locations of water wells used in the 
Study. The maps, with brief descriptive notes, are presented on 
sheets as follows: 


Sheet 1. Physiography and Surface Geology 

Sheet 2. Upper Thames River - Locations of Water Wells 

Sheet 3. Lower Thames River - Locations of Water Wells 

Sheet 4. Upper Thames River - Bedrock Aquifers 

Sheet 5. Lower Thames River - Bedrock Aqui fers 

Sheet 6. Upper Thames River - Shallow Overburden Aquifers 
Sheet 7. Upper Thames River - Intermediate Overburden Aquifers 


Sheet 8. Upper Thames River - Deep Overburden Aquifers 

Sheet 9. Lower Thames River - Shallow Overburden Aquifers 
Sheet 10. Lower Thames River - Intermediate Overburden Aquifers 
Sheet 11. Lower Thames River - Deep Overburden Aquifers 

Sheet 12. Ground-Water Quality 

Sheet 13. Well Logs 
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_ SUMMARY 


———$ 


The Thames River basin oovers an area of approximately 
5,830 square kilometres, extending about 200 kilometres from the 
river's headwaters in Oxford and Perth counties to its mouth at 
Lake St. Clair near Tilbury. The topography is relatively flat as 
the Thames River drops roughly 170 metres over its length, an 


average of .85 metres per kilonretre. 


The surficial geology of the basin (Sheet 1) is primarily 
the result of materials deposited and moulded by the last 
continental glaciers and by their meltwaters some 10,000 years ago. 
The major features are large till, sand and clay plains whim are 
broken locally by terminal moraines and by the sand-covered valleys 
of the Thames River and its tributaries, 


Sheets 2 and 3 provic the locations of all water wells used 
as sources of hydrogeologic data in the mapping of aquifers indicated 
on the respective sheets. Only water well records available to 
Septerber 1973 were used and, in areas of high well densities, only 
selected wells were plotted. 
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The bedrock aquifers mapped on sheets 4 and 5 were 
delineated on the basis of the geologic map prepared by 
Sanford (1969). These aquifers are important throughout the 
Thames River basin, but particularly in the upper part of the 
basin where Middle Devonian limestones and dolomites are exploited 
for large quantities of good quality ground water. In the lower 
part of the basin, subcropping bedrock consists primarily of shales 
and both ground-water quality and well yields are poorer, 


Sheets 6, 7 and 8 demonstrate the extent of overburden 
aquifers in the upper part of the basin. In this region, the 
bedrock is buried typically by 30 to 60 metres of overburden 
materials which commonly include one or more sand and/or gravel 
deposits. These units provide ground water to domestic, commercial, 
agricultural, industrial and municipal wells in quantities of up to 
several tens of litres per second. While shallow aquifers such as 
those on the Caradoc Sand Plain are susceptible to surface 
contaminants and seasonal water-table fluctuations, the intermediate 
and deep units are nommally well protected by overlying low- 
permeability deposits. 


The overburden in the lower part of the Thames River basin 
is generally thinner and there are not as many overburden aquifers 
in this area (Sheets 9, 10 and 11) as in the upper part. However, 
the overburden aquifers are common sources of water because of 
inadequate supplies available from the bedrock. Major overburden 
aquifers are found in the central part of the area where the 
Bothwell Sand Plain forms a shallow aquifer that is underlain also 
by intermediate aquifers. Again, the shallow aquifers are 
particularly susceptible to both contamination and seasonal water- 
table fluctuations, 
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The natural ground-water quality concems in the Thames 
River basin are shown on the maps of Sheet 12. These maps are 
based on the analyses of 135 water samples collected in 1973 and 
analyzed by the Ministry of the Environment. Hardness, iron and 
total dissolved solids (as shown by specific conductance) are the 
most common ground-water quality problems, In most cases these 
problems are not severe and are accepted by the consumer; often 
simple treatment by softening is the solutim,. Local problems with 
high chloride or hydrogen sulphide concentrations occur with supplies 
from bedrock and these are more troublesame and less easily dealt 
with. 


Sheet 13 provides detailed logs and descriptions of nineteen 
test holes drilled in 1972 and 1973 in Middlesex and Oxford counties. 
Also included are the graphs of resistivity, self potential, gamma 
ray and caliper logs rm as part of this study. These logs can all 
be used to better evaluate and delineate aquifers, 


Apart from the lack of suitable supplies of ground water for 
industrial and mmicipal uses in same areas, the major ground-water 
concems in the Thames River basin relate to the potential 
contamination and security of aquifers and individual wells. 

The major problems are with wells tapping the shallow aquifers on 
the Bothwell and Caradoc Sand plains, Wells in these areas are very 
susceptible to surface sources of contamination, and wicespread 
contamination has resulted from private septic systems and in same 
cases from agricultural chemical fertilizers, Road salting, landfill 
Sites and accidental hydrocarbon spills are also problems locally. 
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